Unit 4 — ICS4U0 - Objects & ADTs
Sample Test - Friday April 5, 2024

Names: 5‘7 IWAS k /.
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Knowledge &@
1. Identify the object method type in each bolded method call by writing in the appropriate first letter. /8
(C)onstructor, (M)utator, (A)ccessor, (F)acilitator
F (2) int num = (int) Math.random()*5;
£ (b) FileOutputStream out = openFileQutput(“txt.txt", Activity. MODE_PRIVATE);
C (c) EditText et = new EditText();
A (d) String words = et.getText(};
M (e} textArea.setText(“Hello");
E (f) if(question.equals(answer))
F (g) if(word.compareTo(secondWord)>0)
LA | ) whileflsisFulg}
2. What 11 methods signatures would be needed by the tree class? Fill in the blanks below. /11

A Tree has 3 instance variables: int height, char type (c=coniferous, d=deciduous), String name (e.g, maple).

Constructors

public Tr€e ()
public  Tree.  (int  h o che £ Shoeg

Accessors

L _int  getHeight()
Qus blic Chay 0
fmﬁbilm'__ Sﬁuﬁ_ 0
puble S 0

e

Mutators
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Others
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3. What does each acronym stand for?
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4. In the first column, fill in the terms that match the description. f12
n Siﬂ ML (a) Variables found inside an object’s class.
Oriv ﬂL-pLC (b) A keyword restricting variable access to within the class.
'Cl as s (c) Atemplate for an object or type. Also contains a java program.
GCCoALLY (d) An object method type that returns values of instance variables.
Con S“}‘fu ¢ '('D 2 (e) An object method type that sets up dynamic memory.
i ny—;d— o ) (f) An object method type that changes the values of instance variables.

S () Keeping an object’s code self-contained and independent of other code.
enc 4/1 (-“Chb ]/, It relies only on itself.

0 b \e CTL (h) A general term for data and the methods associated with that data.
Od( 1) (i) The Big Oh notation time of peek.
0OC)) (j) The Big Oh notation time of dequeue.
Abs ‘!‘lﬂi o '+lo )/\ (k) g;?;:; E;:f{;gr::;z ‘::Jair; ;.lss:o):ic::;: objects without deep understanding
l+se (£ ___|{}) The constructor's return type.
5. Choose the best data structure for each description. /5

Stack Uleus (a) AFIFOstructure.
Queue (b) ALIFO structure.

@( Queue (c) A pile of books model this data structure well.

Stack @e (d) The data structure that could model a waiting line,

Queue (e) The data structure used by the browser’s back button.

6. What is the trade-off associated with a Stack? /2

@A” Stack. o rops ( wSh,P” ,M 1SE ast OCI).TAMJI
Coystant 4/ﬁ/gypvuy {E,ql,.,,’ Myﬁyfﬁ)d .

© A Stack is limid {i() LIFD opresatlona
Ondeote] With Sﬁ,c,/c} e Compromise. on Moémah%‘y fojow« 5/46&6/.

7. What are three characteristics of a class that supports information hiding? Explain each briefly. /3

O All instance variableg are grivet 4 heole Sy safbrmatsv
@D Al etran must ao Hrouph mutatsrs | so che
bre O chittly ntnldt v
G All accesa +y variabl values pust. o %rvv;fé accediors
So  Content i /“Cﬁm/é,‘r‘eof\




Thinking ﬁ
8. Neighbours share a long, narrow, driveway. Cars parked in the driveway leave by backing out. A schedule makes
sure that nobody is blocked in when they need to leave. On each day, departing cars leave before any cars enter.

Before Monday, no cars are in the driveway. The table shows how the driveway is shared. /2
The driveway at the end of Monday is shown below: Day #Leaving | # Entering | Owners in enter order
Mon 0 2 Ariadne, Bob
Tues 1 3 Kate, Ben, Roy
Wed 2 1 Daisy
Thurs 0 2 Finn, Rose
Fri 3 1 Vincent

(A) Bob, Vincent, Daisy
B) Vincent, Ariadne, Rose
riadne, Kate, Vincent
(D) Ariadne, Daisy, Vincent

0
R
b
’/g Whose cars will be parked at the end of Friday? (circle)

————
Dnve
9. Alan and Turing are working at a burger restaurant. Alan cooks burgers one at a time. After cooking a burger, he
places it into one of three different boxes: one with stripes, one with a pattern and one plain box. If he has
cooked three burgers, he would have a stack as shown in diagram A. If he cooked two more burgers, he would

have a stack as shown in diagram B. /2
¢ I;—ﬁTl As-Alan-eooksaburger heplaces timtboxomthe topof the stack of
i= not yet sold burgers and continues to cycle through the three different
boxes (stripe, pattern, plain, stripe, pattern, plain, ..) to place the

‘burger. Turing sells the burgers one at a time and always takes the
uppermost box from the stack. Alan is cooking faster than Turing can
sell the burgers. After some time, Turing has sold some burgers and
Alan has cooked more burgers.

Suppose the stack of unsold burgers looks as shown in diagram C.
What is the fewest number of burgers sold by Turing? (circle)

SN

% (b) 5
(c} 6
7 ¢ () 7 v
AT
10. Note what is printed out beside each line of output. yd /6
Queue q = new Queue (); /?}(71 éa Stack s = new Stack (); ?
q.enqueue (9); — E{JL s.push (9); W
q.enqueue (8); s.push (8);

System.out.println (q.dequeue ()); System.out.println (s.pop ());

-

System.out.println (q.size ()); System.out.println (s.size {));

g.enqueue (7); s.push (7);
s.push (8);

System.out.println (s.pop ());

g.enqueue (6);
System.out.println (q.dequeue ());

System.out.println (q.dequeue ()); System.out.printlin (s.pop ());

SN

li?{q‘s\

System.out.println (q.isEmpty ()); System.out.println (s.isEmpty ());



11. Trace this class: fill in both the output (on the lines). You may use the diagram to track the values. /10

public class bug { public int fly () {

return n;
private int n; }

public void setB(int r){

public bug () { n=r;

n=6; }
} public void minusTwo () {
public bug (int r) { n=n-2;

h=r; }

public String toString () {
return """+ n;

public int compareTo (bug b) {
if (n == b.fly ())
return @;
else if (n > b.fly ())
return 1;

} public boolean equals (bug b) { else

public int buzz () { if(n == b.fly ())
return (n + 2); return true;
1 else
return false;

bug ladybug = new bug ();
System.out.println(ladybug,toString {()):
bug mosquito = new bug (6};
System.out.println(mosquito.toString (1):

System.out.println(ladybug.buzz (});

return -1;

1}

Static Dynamic

ladybug L o D

mosquito

- -
- " -
- - *
- . 3,
. - -
- - -
- - -
-

— g Bdaslail rew=trag—0
System.out.println(blackfly.toString {));

blackfly n 10

+++++++++

N)

SYSTem,. OUt. printlin(mosguito.equals (ladybug));
System.out.println(blackfly.compareTo {mosguito));
System.out.println(mosquito.compareTo {blackfly));
System.out.println(mosquito.fly());
mosquito.minusTwo () ;
System.ocut.println(mosquito.fly(});
blackfly.buzz();
System.out.println(blackfly.fly(});

12. This code would run the above bug class. Circle and correct 5 errors. F i

b
bug earwig = new eé:iib ()

bug boxelder = new bug @%

nurnéef‘saﬁf Y

System.out.println(earwig.setB{()); sefB oé}ed»n'% retirn

boxelder.minusTwo(()

if (boxelder.compareTo (earwig) > 0)&5

R"Yﬂ“;:‘j So H cant 66_/570‘;44(0/
lﬂflf\)ﬂ;—ﬂy() wow(q’
& bete,

System.out.println (boxelder + " is bigger"):

else

System.out.println (earwig + " is bigger");



Application [

13. (a) Fill in the Name class (instance variables: first and last name},

/20

// Class line

public _¢fa SS Nawa@ ¢
Iz4 Instnnca Variables
a Sy V\Q( ‘FI(QT‘}’
Privete S{-rma l&d
//0:BConatructors

//Returns thair initials

public 9g;|-;[m:hgl§ (__
retuiﬁﬁi‘ﬁi 0 C['\M/H’(Oj
|0\S+.CM/4'|(O> ;

//®Equale {Facilitator) use first mame

return O H

public _Name () | I?ublic heolear (Nagvie 1)}
4
first S E\/ ;
\ﬂ S+ _ N' f\f& ) if( ‘Fl Cg‘f‘ equalS( n . ?Q?FFJTS‘!L() )}
return _4yy ¢
publlc Nam@ ¢ ‘hr; 30_ Loy else
return {mf&f: H
f\rd- =
}
la st - ; - R —
}
//@mutator (b) Adapt the Stack Class to make a Stack of Names.
public _\jp\ O& Sg;lf [5 ( £)
{ public class Na m Stack |
%rs—l— = private 1 e @l
privrate—gbert—agtat——Te T 1507
publlc MQ]O‘ SQZH gg { L) public Nawn€  Stack () {
{ count = 0; 1} A~
VAV
_l&""_ = I/_ public void push (O t addMe] {
data [count] = addMe;
//@Accessor t++;
public Siring qd"r'rr;JM ) countrs
J public int size () |{
< return count; }
turn £ rs+ ;
public beoolean isFull () {
public S‘l-n'yjj jE‘]'LQ c;+ { ) return.u‘(lcount == 50}; }
{
public C@t pop ()
gf‘[’WV] 'Cl S+ i count--;
} return data [count]; }
//®To String (Accessor) . Ame.
public Shyy 3 ( ) public © t peek () {
{ j—]‘\ﬂj - return data [count--1; }
ﬁeiu[)’l "M"ME Mg]“g:" + £1r5+ public boolean isEmpty () |
" I [ +“:l” return count == 0; }
* * kt J public void clear () {
} count = G; )
//@CompareTo, use last nane }
public Yans {(Name N )
lf(JA_S_'L compareTo(_y1 . Last()) >0) (c) Create a new Stack of names, add two names to it.
return ’
!QMME Stack s = new Nﬂ M&Stack();
else if{ lﬁSi compareTo ()} . )O ' y »
S— —-| . erm{ Name n = new Name ( gigﬁg . Eﬂ (H
s.push( N );
else {7 -

new Name ( HIA@ : . ”KI’IOWQH);

s.push( W] ):

Name m =




14. {a) Fill in the code to make these 3 Stacks. (b} Fill in the code. Change the previous to this picture.

sl.push(" p "y; s3.push (§2 .pop());
sl.push(" P BN s3.push({S2 .pop()):
s2.push (" [~ "); s3.push (S| .pop()):
s2.push (" Y s3.push(s\ .pop(});:

sZ2.push (" ")

s2.push (" 3 ");

(c) What is the smallest number of steps you can take to transfer the stack in the first picture to the second?

Do not use a loop. /5
Only push and pop.

15. Remove and print out the bottom element of the Stack named ‘s’. After you are done, the rest of the Stack should

be in its original order. The picture shows an i £55
Notes: VO U nee 0! . ’QOP-S bec“‘ﬁh
(1) Use aloop. You don't know whats rt

(2) Do not redeclare and push elements onto the Stack, remember the picture is an example.,
(3) Anything could be in the Stack named ‘s’. In fact, nothing could be in the stack.

/5
14 'S, isémp-l-y()) 4/ 7N

.‘\}_/; -
Shack <2 (2 ()
v = ’ \:h_:{\ =
“ | New Stack( )} ONO
whi \QC ’ 8.1 éMp+y()) {4\/\; C;:)
92.push (5.pop0); Pr v
Sx/sM.ou‘f\Pr,'me (92‘ POIOO)' Prints: 4
/

while{ 52, s Empty )
S, {)Ule/\ (s2. pop O );



